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$\mathrm{A}\mathrm{b}s$tract: Critical temperature of the classical $O(N)s$pin model in two dimensions is
investigated. After overviewing the authors recent works, it is discussed how to apply the




$O.(N)$ Spin Model self-avoiding walk , $\beta_{e}$
.
A
$\overline{N}\geq\frac{\mu_{\nu}}{\mu_{\nu}^{2}-1’}$ as $Narrow\infty$ (1)
$\mu_{\nu}\in(\nu, 2\nu-1)$ self-avoiding walk connective constant ,
self-avoiding random walk $(\mu_{2}=2.653\cdots)$ .
, 2 , $2\mathrm{D}O(N)$ Spin Model
$\beta(N)$ $N$
$\beta_{c}(N)>CN\log$ N. (2)
( $C>0$ ). . 2 $N>2$
, $\beta$ $=\infty$ .
.
. $\nu$ $O(N)$ spin model Gibbs
:
$<f> \equiv\frac{1}{Z_{\mathrm{A}}(\beta)}\int,$




$Z_{\mathrm{A}}$ $<1>=1$ . $H_{\mathrm{A}}$
$H_{\mathrm{A}} \equiv-\frac{\beta(N)}{2}.\sum_{y|\Phi-|=1}\emptyset(X)\emptyset(y)$ (4)
. $|x|=( \sum_{i=1^{X}i}^{\nu}2)^{1/2}$ $\beta(N)$ . [8] $N^{-1}$
$\beta(N)=N\beta$. (5)
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2 Determinant Representation
, (Poisson ) $\delta(\phi^{2}-1)=\int\exp[-ia(\phi^{\mathrm{a}}-1)1^{da}/2\pi$ $\mathrm{e}\mathrm{q}.(3)$ .
[9] ${\rm Im} a_{i}<-\nu N\beta$ .
${\rm Im} a_{i}=-N\beta(\nu+m^{2}/2),$ ${\rm Re} a_{i}=\sqrt{N}\beta\psi_{i}$ . (6)
$Z_{\mathrm{A}}$ $=$ $c^{|\mathrm{A}|} \int\exp[-\frac{\beta N}{2}<\phi, (m^{2}-\triangle+\frac{2i}{\sqrt{N}}\psi)\emptyset>+\sum i\sqrt{N}\beta\psi j]\mathrm{I}\mathrm{I}\frac{d\phi_{j}d\psi_{j}}{2\pi}j$
$=$ $c^{|\mathrm{A}|} \det(m-2\Delta)^{-}N/2\int F(\psi)\prod\frac{d\psi_{j}}{2\pi}$ , (7)
$F(\psi)$ $=$ $\det(1+\frac{2iG}{\sqrt{N}}\psi)^{-}N/2\exp[^{\sqrt{N}\beta}i\sum\psi_{j}j]$ (8)
$c’ \mathrm{s}$ , $\Delta_{ity}=-2\nu\delta_{xy}+\delta_{|x-y|,1}$ lattice Laplacian
$G=(m^{2}-\Delta)-1$ Green . 2
$<\phi_{0}\phi \mathrm{g}>$ $=$ $\frac{1}{\tilde{Z}}\int(m^{2}-\Delta+2^{\sqrt{N}}i\psi)_{0^{1}}-xF(\psi)\prod\frac{d\psi_{j}}{2\pi}$ (9)
$\tilde{Z}=c^{|\mathrm{A}|}Z_{\mathrm{A}}$
$m$ $m\geq 0$ $G(\mathrm{O})=\beta$ :
$G(x)$ $=$ $\int e^{ipoe}\frac{1}{m^{2}+2\sum(1-\mathrm{c}\mathrm{o}sp_{i})}i\prod_{=1}\frac{dp_{i}}{2\pi}\nu$ . (10)
2 $\beta$ $G(\mathrm{O})$ –
2 $m^{2}\sim 32e^{-4\pi\beta}(\betaarrow\infty)$ .
– [11]. 3 $m$ $\beta\leq G_{0}(\mathrm{O})\equiv G(0)|_{m=^{0}}$
. $\beta>G_{0}(0)$ [?].
$N\mu_{\nu}/(\mu_{\nu}^{2}-1)<\beta$ $(N)<NG_{0}(0)$ for $\nu\geq 3$ . 2 $\beta$
$F(\psi)$ $=$ $\det_{\epsilon}(1+\frac{2iG}{\sqrt{N}}\psi)-N/2[\exp-\mathrm{R}(G\psi)2]$ (11)
. $\det_{h}(1-A)=\det[(1-A)\exp[\sum_{1}-1/kA^{l}p$ . .
$m\geq 0$ ( ) :
$\exp[-\sum_{x,y}\psi(X)G^{\otimes\psi(y}2(x, y))]\prod d\psi$ $G^{\otimes 2}(x, y)\equiv G(x, y)^{2}$ $G$ $G$ Hadamard
2 . $\det_{\theta(1}+2iG\psi/\sqrt{N})^{-N/2}$
. $\mathrm{d}\mathrm{e}\_{2(\mathrm{i}-\mathrm{F}}’*,$ $2ie\psi_{/}:\sqrt{N}^{\backslash -}\mathit{1}N/\mathrm{g}$
$|F(\psi)|=\det(1+4G\psi G\psi/N)^{-N/4}$ . \sim \check .
$N>2$ massive .
$<\emptyset 0\phi_{x}>$ $\sim$ $\frac{N}{\tilde{Z}}\int(m^{2-1}-\Delta+\frac{2i}{\sqrt{N}}\psi)0ae|F(\psi)|\mathrm{I}\mathrm{I}^{\frac{d\psi_{j}}{2\pi}}$
$\leq$ $N| \sup_{\psi}(m-\Delta+\frac{2i}{\sqrt{N}}2\psi)_{0_{l}^{1}}-|$
$\leq$ $N(m^{2-1}-\Delta)0\mathrm{f}\mathrm{l}’\leq c_{1}\exp(-C2m|x|)$
$c_{i}>0$ . ( $N>2$ ).
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3 Block Spin $\mathrm{n}\mathrm{a}\mathrm{n}\mathrm{S}\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}\mathrm{t}\mathrm{i}_{\mathrm{o}\mathrm{n}}$
$\psi(x)$ .
(polymer expansion [?, ?, ?, ?])




$\beta$ $G$ $G(x, x)\sim-\log m\sim\beta)$ $\psi$
. $\phi$ distance scale ,
, . , $\mathrm{A}\subset Z^{2}$ $L\cross_{\vee}L$ $\Delta_{i}$
:
(1) $\phi_{n}$ $\phi_{n+1}$ ,\mbox{\boldmath $\phi$}7 , $\emptyset 0=\phi$,
(2) $\psi_{n}$ $\psi n+1$ ,\psi n , $\emptyset 0=^{\psi}$ ,
$G(\mathrm{O})=\beta$
$W_{0}(\phi, \psi)$ $=$ $\frac{1}{2}<\emptyset,$ $G_{0^{1}}^{-}\emptyset>-i<J_{0},$ $\emptyset>$ , (12)
$J_{0}(X)$ $=$ $- \frac{1}{\sqrt{N}}$ : $\phi^{2}(_{X)}$ : $c_{0}= \sqrt{N}\beta-\frac{1}{\sqrt{N}}\phi^{2}(X)$ , (13)
, : $A$ :G $A$ mean zero, covariance $G_{0}^{-1}$ $d\mu_{0}(\emptyset)$ Wick
$<f,$ $g>=\dot{\sum}aef(x)\cdot g(x)$ .
$\phi(x)\equiv\phi 0(X)$ $\psi(x)\equiv\psi_{0()}X$ $\phi_{1}(x)=(C\phi_{0})(x)$ $\psi_{1}(x)=(c’\psi 0)(\mathrm{i}I\mathrm{i})$ ,
$\phi(x)$ $\psi(x)$ (fluctuations) $\xi_{0}(\zeta)$ $\tilde{\psi}_{0}(\zeta)$ $x\in\Lambda_{1},$ $\Lambda_{n}\equiv Z^{2}\cap L^{-\hslash}\Lambda$
( $\in\Lambda-L\Lambda_{1}$ . $C$ $\emptyset(x)$ , $C’$ ,
$L^{-1}$
$(C\phi)(X)$ $=$ $L^{-2} \sum\phi.(LX+\zeta)$ , (14)
$\zeta$
$(C’\psi)(x)$ $=$
$\sum_{\zeta\in \text{ }}\psi(L_{X+\zeta})$ (15)
$x\in\Lambda_{1}$ $(x)$ $L\cross L$ , $x$ ( $\square =$ (0)) . – $\phi$
Televa..n$\mathrm{t}$ field , $\psi$ marginal field . $\psi(x)$ $\phi \mathrm{o}(x)$
, $\psi(x)\phi_{0}^{2}(X)$ marginal . $\mathrm{e}\mathrm{q}.(46)$ .




$CGC^{+}(x, y)=L-4 \sum G\mathrm{o}(LX+\zeta 1, L\zeta 11\zeta_{2}\in \mathrm{o}y+\zeta_{2})$ . (16)
$\phi_{n}$ covaxiance $G_{n}$ A .
$G_{n}(x,.y)$ $–cG_{n-}{}_{1}C^{+}(_{X}.’ y)=L^{-4} \sum_{\in\zeta 1,\zeta 20}G\pi-1(Loe+\zeta_{1,y}L+\zeta_{2})$ , (17)
$A_{n}(_{X},y)$ $=$ $G_{n-}{}_{1}C+c_{n}^{-}1(x, y)= \sum G_{n}-1(X, \zeta)C^{+}G_{n}^{-1}(\zeta,y)$ , (18)
$A_{n}$ $=$ $A_{1}\cdots A_{n}=G_{0}(C+)nG^{-1}n$ . (19)
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( [12]) . $Q;R^{\mathrm{A}\backslash L}\mathrm{A}_{1}arrow R^{\mathrm{A}}$ and its adjoint $Q^{+}$ :
$R^{\mathrm{A}}arrow R^{\mathrm{A}\backslash L\mathrm{A}_{1}}$
$(Q\xi)(x)$ $=$ $\{$
$\xi(x)$ if $x\not\in LZ^{2}$ (20)
$- \sum_{y\in^{\mathrm{o}}(}x\rangle\xi(y)$ if $x\in LZ^{2}$
$-$
$(Q^{+}f)(x)$ $=$ $f(x)-f(x\mathrm{o})$ (21)
$\mathrm{e}$
$\in L\Lambda_{1}$ $x$ . $Q^{+}$ .
(fluctuation integr]) :
$\exp[-W_{1}(\phi\iota, \psi 1)]=\int\exp[-W\mathrm{o}(A_{1}\psi_{1}+Q\xi 0,\tilde{A}1\psi 1+Q\tilde{\psi})]\prod d\xi_{0(X})\prod d\tilde{\psi}(x)$ (22)
$\tilde{A}_{1}$ (22) $\xi_{0}$ , :
$\int\exp[-\frac{1}{2}\{<\phi 1, G_{1}^{-1}\phi_{1}>+<\xi 0, Q+G^{-}Q0^{1}\xi 0>\}+i\sqrt{N}\beta\sum\psi_{x}\varpi$
$- \frac{i}{\sqrt{N}}\sum_{x}[(A_{1}\phi_{1})^{2}t+2(A1\phi 1)0(Q\xi_{0})x+(Q\xi 0)_{x}^{2}]\psi_{x}]\prod d\xi_{0},x$
$=$ $\exp[-\frac{1}{2}<\phi 1, G^{-}1\phi_{1}1>+i\sqrt{N}\sum_{x}(\beta-\frac{1}{N}(\varphi\iota)^{2}ae)\psi_{x}]$
$\cross\exp[-\frac{2}{N}<Q^{+}(\varphi_{1}\cdot\psi), \frac{1}{K}Q^{+}(\varphi 1^{\cdot}\psi)>]\det^{-}/2(N1+\frac{2i}{\sqrt{N}}\Gamma_{0}Q+_{\psi}q)$ (23)
$\varphi_{1}(_{X)}$ $=$ $(A_{1}\phi_{1})(x),$ $X\in\Lambda$, (24)
$\Gamma_{0}$ $\equiv$ $[Q^{+}(-\Delta+m^{2})Q]^{-1}$ , (25)
$K$ $\equiv$ $Q^{+}(- \Delta+m^{2}+\frac{2i}{\sqrt{N}}\psi)Q$ . (26)
$m^{2}$. , $\mathrm{r}_{0}$ $(m^{2}+L^{-2})^{1/2}[12]$ , $m=0$ locality
. $K^{-1}$ $\psi$ ( $K^{-1}\sim\Gamma_{0}$ , see [4]) – decay .
$\det^{-}/2(N1+\frac{2i}{\sqrt{N}}\mathrm{r}\mathrm{o}Q^{+_{\psi Q)}}$ $=$ $\exp[\mathrm{n}(-i\sqrt{N}\mathrm{r}_{0}Q^{+}\psi Q-(\Gamma 0Q+\psi Q)^{2})]\eta(\psi)$ ,
$\eta(\psi)$ $\equiv$ $\det_{3}^{-N/2}(1+\frac{2i}{\sqrt{N}}\mathrm{r}\mathrm{o}Q^{+\psi Q)}$,
, tegra
$\exp[-\frac{1}{2}<\emptyset 1,$ $c^{-1}1\phi 1>-<\psi,\hat{H}_{0^{1}])}^{-}\psi>+i<J_{1},$$\psi>\eta(\psi$ (27)
,
$\hat{H}_{\overline{0}^{1}}$ $=$
$(Q \Gamma \mathrm{o}Q^{+})^{\mathrm{O}}2+\frac{2}{N}[(Q\frac{1}{K}Q^{+})\mathrm{o}(\varphi\iota\cdot\varphi 1)]$ , (28)
$J_{1}(x)$ $=$ $\sqrt{N}\beta-\sqrt{N}(Q\Gamma 0Q^{+})(_{X,X})-(\varphi 1)^{2}\sqrt{N}\underline{1}x$
$=$ $- \frac{1}{\sqrt{N}}$ : $\varphi_{1}^{2}(x)$ : (29)
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:: Gauss $d\mu_{G_{1}}$ Wick :
: $\varphi_{i}(x)\varphi_{j}(y):G1$ $\equiv$ $\varphi_{i}(x)\varphi_{j}(y)-\delta_{ij(}A1G1A_{1}+)(i\mathrm{r}, y)$
$Q\Gamma_{0}Q^{+}=G_{\mathit{0}-}G_{0}o+_{G^{-}c1G}10$ $A_{1}=G_{0}C^{+}G_{1}^{-1}$ . $A$ $B$ ,
Hadamard , $(A\circ B)(x, y)\equiv A(x, y)B(.x, y)$ .
:
. $\psi(x)$ “Small Fields”
$| \frac{2}{\sqrt{N}}\Gamma_{0}Q+_{\psi Q}|<N-e$ (30)
. $\Gamma_{1}$ $|Q^{+}\psi Q|<N^{s}$ $( \delta<\frac{1}{2})$ . $\psi$
, $Q^{+}\psi Q$ , , $||\mathrm{r}_{0}Q+\psi Q||<o(N^{\delta}),$ $0<\delta<1/2$ . $N$
. $\Delta_{i}$
$\psi$
, large field regions . small field region
.
$\psi$ , Wick $\hat{H}_{0}^{-1}$ :
$\hat{H}_{0}^{-1}$ $\equiv$ $\tilde{H}_{0}^{-1}+\delta\tilde{H}_{0^{1}}^{-}$ , (31)
$\tilde{H}_{0}^{-1}$ $\equiv$ $\tau_{0^{02}1}+2\tau 0\circ \mathcal{G}$ , (32)
$\delta\tilde{H}_{0}^{-1}$ $=$ $\frac{2}{N}[\mathcal{T}_{0}\circ:\varphi 1^{\cdot}\varphi_{1}:_{G_{1}}]+\frac{2}{N}[(Q(\frac{1}{K}-\mathrm{r}_{0)}Q^{+})\circ(\varphi 1^{\cdot}\varphi 1)],$ (33)
$arrow\dot{}$
$\mathcal{T}0\equiv Q\Gamma_{0}Q^{+}$ $\mathcal{G}_{1}\equiv A_{1}G1A_{1}^{+}$ . $\tilde{H}_{0}^{-1}$ strictly positive zero-average fields $QR^{\mathrm{A}\backslash L\mathrm{A}_{1}}$
$\tilde{H}_{0}^{-1}\geq O(\beta)$ . $\delta\tilde{H}^{-1}$ $\tilde{H}_{0}^{-1}$ $(=O(\beta/N))$ . $\tilde{H}_{0}\delta\tilde{H}_{0}^{-1}$ $=$
$O(N^{-1})$ $\tilde{H}_{0}\delta\tilde{H}_{0}^{-1}$ $N$ $\beta$ .
$\tilde{A}_{1}=\tilde{H}_{0}(C’)+H_{1}^{-}1,$ $H_{1}=C’\tilde{H}0(c’)^{+}$ , (34)
$<\psi,\hat{H}_{0}-1\psi_{>}$ $=$ $<\psi,\tilde{H}_{0}-1\psi>+<\psi,$ $\delta\tilde{H}_{0}-1\emptyset>$ , (35)
$< \psi,\tilde{H}_{0}^{-1}\psi>+i\sum J\mathrm{o}(_{X})\psi(X)$ $=$ $<\psi_{1},$ $H_{1}-\cdot 1\psi 1>+i<J\mathrm{r},\tilde{A}_{1}\psi_{1}>$
$+<\tilde{\psi},$ $Q^{+1}\tilde{H}\mathit{0}-Q\tilde{\emptyset}>+i<Q+_{j_{1}},\tilde{\psi}_{>}$ . (36)
. $\mathcal{K}_{1}(X.)$ $\{\emptyset\iota(X)\in R^{N}; x\in\Lambda_{1}\}$
$.\dot{1}$ . $||\varphi_{1(_{X})}|-(N\mathcal{G}1\mathrm{t}x, x))1/2|<(N\mathcal{G}_{1}(x, X))\alpha$ ,
2. $|\varphi_{1}(X)-\varphi_{1}(_{X}+1)|<(\dot{N})^{\dot{1}/2\alpha}+$
$x\in X$ $0<\alpha<1/2$ . $\mathcal{K}_{n}$ .“small-smooth’)
.$\cdot$ , $\mathcal{K}_{n}$ $\{\phi_{n}(\dot{i}\mathrm{r})\in R^{N};x\in\Lambda_{n}\}$ dominant
$\phi_{1}\in \mathcal{K}_{1}$ $|[Q\tilde{H}_{0^{1}}^{-}Q^{+}]^{-1+}QJ(x)|<<N^{\delta}$ $\tilde{\psi}$
.
$\det^{-}(1/2Q^{+_{\tilde{H}_{0}}}-1Q)\exp[-\frac{1}{4}<Q^{+}J_{1}, (Q+\tilde{H}1Q\overline{0})-1Q+j_{1}>]$.
$\tau_{0=QQ}\mathrm{r}_{0}+$ $R^{\mathrm{A}\backslash L\mathrm{A}_{1}}$ ( (fluctuations)) strictly positive short range
$\tau_{0\circ}\mathcal{G}_{1}\sim\beta \mathcal{T}0>O(\beta)$ . $\tilde{H}_{0}^{-1}$ $Q^{+}\tilde{H}_{0}^{-1}Q>O(\beta)$
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$\psi$
$|\tilde{\psi}(X)|<\mathrm{c}\circ \mathrm{n}s\mathrm{t}.\beta^{-1/2}$ . $Q^{+}\tilde{H}_{0^{1}}^{-}Q$ const $.\beta$
$(R^{\mathrm{A}\backslash L\mathrm{A}_{1}}\text{ })$ ,
$\int<Q^{+}J1,$ $(Q^{+}\tilde{H}_{0^{-}}1Q)-1Q+J_{1}>d\mu_{G_{1}}=O(1)$ . (37)
$\tilde{\psi}$ . $\psi_{1}$ $\phi_{1}$ , $\mathcal{K}_{1}(X)$
.
$\exp[-W_{1}(\phi 1, \psi_{1})]$ $=$ $\exp[-\frac{1}{2}<\phi 1,$
$G_{1}-1\emptyset 1>-<\psi_{1},H_{1^{-}}1\psi_{1}>+i<J1,\tilde{A}1\psi_{1}>$
$- \frac{1}{4}<Q^{+}J_{1},$ $(Q^{+}\tilde{H}^{-1}0Q)-1Q+j_{1}>+\delta W_{1}]$ (38)
$\delta W_{1}$ . $W_{0},$ $\mathrm{e}\mathrm{q}.(12)$ ,
$J_{0}=- \frac{1}{\sqrt{N}}\cdot\phi_{0}^{2}(X)$ : Go $arrow$ $J_{1}=- \frac{1}{\sqrt{N}}$ : $\varphi_{1}^{2}(X):_{G_{1}}$ ,
$H_{0}^{-1}=0$ $arrow$ $H_{1}^{-1}=(C’\tilde{H}0C^{\prime+1})^{-}$




( $=\tilde{A}_{1}\cdots\tilde{A}_{n}$ ) .
marginal $O(N^{-1})$ . , $\mathcal{F}_{n}$








$G_{n}^{-1}\phi n>+<\psi n’ H-1\psi nn>-i<J_{n},\tilde{A}_{n}\psi r\iota>$, (41)
$J_{n}(\phi_{n})$ $=$
$J_{n-1}(A_{n} \phi_{n})-\sqrt{N}\tau_{n}-1=\sqrt{N}(\beta-\sum_{0}^{1}\mathcal{T}n-i^{-}\frac{\mathrm{i}1}{N}\varphi_{n}^{2})$ , (42)
$\tilde{H}_{n-1}^{-1}$ $=$ $H_{n-1}-1+\tilde{A}_{n-1[\mathcal{T}1}+narrow 0(\mathcal{T}n-1+2A_{nn}GA_{n}^{+})]\tilde{A}n-\mathrm{i}$, (43)
$H_{n}$ $=$ $C’\tilde{H}_{n-1}(c’)^{+}$ , (44)
$\tilde{A}_{n}$ $=$ $\tilde{H}_{n-1}(C’)+H_{n}^{-}1$ , (45)
, marginal terms , $H_{0}^{-1}=0,$ $G0=(-\Delta+m^{2})^{-1}$ .
$\tilde{H}_{n-1}$
(x, $y$) $\sim\delta_{[o\frac{e}{L^{\mathrm{L}}}]},y$ ’ $\tilde{A}_{\hslash}(x,y)\sim L-2n\delta[\overline{\mathrm{r}}^{\pi}.],y$ (46)
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$\#_{-}^{f}\ovalbox{\tt\small REJECT}_{\mathrm{B}^{-}t\text{ }},$
$f’.^{\wedge^{\backslash }}.\backslash \text{ }x\in\Lambda,$ $y\in\Lambda_{n}$ -C $b\text{ }[x/L^{n}]$ a $x/L^{n}\hslash>\text{ }\ovalbox{\tt\small REJECT}\grave{)}\mathrm{E}\mathrm{f}\mathrm{f}\mathrm{i}$W. (46) $\text{ }\mathrm{E}\ovalbox{\tt\small REJECT}|\mathrm{g}C^{7b}A_{n}=$
$(C’)^{n}L=1kA_{n}(x, y)k\tilde{A}_{n}(x, y)\not\subset)\mathrm{f}\mathrm{f}\mathrm{i}\mathfrak{F}P\sim \text{ }\lrcorner\succ t*\mathrm{B}1\text{ }\ovalbox{\tt\small REJECT}_{\hslash 1i}l\text{ }$. $\text{ }\wedge$. $Q\mathrm{r}_{n}Q^{+}=Gn-G_{n}C+G-1C\iota Gn+n$
$\mathrm{a}\mathrm{e}\text{ ^{}-\tau}\text{ }*\#\mathrm{Z}J_{n}\mathrm{B}^{\mathrm{s}}\text{ }\mathfrak{z}\supset\#^{\vee}\llcorner*u).\text{ }h\text{ }$ :
$J_{n}(x)= \sqrt{N}(\mathcal{G}_{n}(_{X,x})-\frac{\varphi_{n}^{2}(x)}{N})=-\frac{1}{\sqrt{N}}$ : $\varphi_{n}^{2}(x)$ : (47)
O, $y$) $=(G_{0}(C^{+})nc_{\overline{n}}-1cnG_{0})(X, y)$ . $|x|<<m^{-1}$ $G_{0}(x)\sim\beta-C_{1}\log(1+|x|)$ ,
$|x|>m^{-1}$ G0 $(X)\sim C_{2\mathrm{e}}\mathrm{x}\mathrm{p}[-m|X|]$ ($ci=$ const $>$ . $0$ ) $.$.
1. $G_{n}(x, y)\sim\beta-c_{1}\log L^{n}(1+|x-y|)$ , if $L^{n}|x-y|<m^{-1}$ ,
2. $G_{n}(x, y)\sim L^{-}2nm^{-}\delta_{l}2y$ ’if $L^{n}m>1$ .
$mL^{n}<<1$ $\equiv G_{n}(x_{)}x)\sim\beta-c\mathcal{R}\log L$
$L^{n}m>1$ $\beta_{n}\sim m^{-22n}L-$ .
$O(N)$ spin model effective interactions (46) $\mathcal{G}_{n}\equiv A_{n}^{+}c_{n}A_{n}$ $\mathcal{T}_{n}=A_{n}Q\mathrm{r}_{n}Q^{+}A_{n}+$
:
$(A_{n}[\tau_{n-1}\circ(\mathcal{G}_{n}+gn.+.1)]\tilde{A}_{n}+)(x, y)\sim \mathrm{c}0\mathrm{n}\mathrm{s}\mathrm{t}.(1+\beta nQQ+)_{x},y$
’ $x,$ $y\in\Lambda_{n}$ . (48)
$Q^{+}$ (21) $\mathcal{F}_{n}$ marginal ,
$H_{n}^{-1}$ const $(1-\beta_{n}\Delta)$ , (49)
$<J_{n}.’\tilde{A}_{\dot{n}}\cdot\psi_{n}>$ $- \frac{1}{\sqrt{N}}<:\emptyset^{2}nG_{n}:,$ $\psi_{n}>$ . (50)
. $\psi_{n}$ double-well Potential
$\frac{N}{\beta_{n}}(\frac{\phi_{n}^{2}}{N}-\beta_{n})^{2}$
(51)
, Ga avotti [3] hierarchical model .
$\sim\sigma)\mathfrak{R}\overline{\overline{-}}\Re \text{ }\backslash \ovalbox{\tt\small REJECT} \mathrm{s}:\mathrm{g}_{\text{ }}\backslash \backslash \text{ _{}\dot{9}}\iota_{\llcorner}\text{ _{}\grave{1}}\mathrm{x}$-* $\delta>$ , large-small field
[7] .
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